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[ash 1 

^ ms^^-H i^H^ °H g ^3 ^ofl OFDM 

*] itflol^t <y^S>^ ^<>\) 91°]*} , (a) A ^*>ul, ic-EL 

nfl-g-^ -^-^^-gr l:^s}^r #31; (b) i^H^^r ^S. ^ 
-=-3*1 i^La}:^ tflsfl ^fl^l ^-§-*}^r €* OFDM ^IrS. n^^al, 

OFDM 431:* Seil<yofl ^<>H #^Hr ^Tfl; g (c) #!M ^jo^o. ^]] 0] 

sen-a^s.^ i-i- ^#^31, so.^.tLEi ^<h^i -*mh^ °i-8-sh 

^ofl *B*0* ^-B-^^^ ^3H^# oflo]^ A}Jr;g 

# ^ ^ OFDM ^Ir-i: ^-S*H ^-3*1 ^tllol^o] £S ^ Efl o] s& 
£ 7 
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# tflS^H*! i^M^ o}ai ^ iga a^ w 0 Vi*| {Methods for station recognition 
and link establishment in Home-network} 

£ l£r HomePNA -g- ^a^§>^ i3l°Udl-°l ^aUS ^-fr^fe 

E 2fe HomePNA aI^o^o} = 3)<g ^S*- S^ltr 

£ 3£r 0FDM H <H^ HomePNA Al^S} tfltr #^-5.^1 ^. 

S. 4fe OFDM HomePNAS^H £ <4€- 31 o] e-] ^efl<y S. 

» 

£ 6-& BL7)Q ^at ^t}7]^ *ga 27l^ =efl«a 

5. a] tV ^o] 4. 

£a^ if£«l4. 

5. 9fe We^Y^^ a 711- ;ea1*v ^oiq-. 

£ 10£r HomePNA A^^oflA^ 4.^5]^. A]jrc>| 3 si- £a^ 
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£ ll£- °m €^ ^4^r <3<*H>M 

S. q-¥<H ^f-^S. ^tb ^ 333. £ Al*l 5}o]x4. 

£ 14^ ^HSf <3 u o V 1f ofl# £Al*l 

£ 15^r ^<Hl ^5} Notify ¥^*r¥ 3flei^ <^ 1# 3J0IT4. 

OFDMCOrthogonal Frequency Division Multiplexing) ^ tflS-SHH ^Eflo]^^- 

^JL^EH ^(Inverse Fast Fourier Transmfor , IFFT)# **fl ^a*f¥ h cHHi=t. 
ZLZlJL ^SV StL)^i(cyclic prefix)* nfl OFDM A]3)-W-^ofl oi^-g- 

1± *HI4 91% Sl^q^H, ^<EHH¥ *flM ^tr ^fl^Mr ^*Hr <3 

<*HH ^ ^2r7lS ^ ^14. Str ^ ¥«£] 4±S-tf tri- 

er Sfl^ ¥^°fl «1S ^# r^s^] ^B^^ (water-filling) 7}^-§r ^-§-s><^ 
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<18> OFDM S&fe DMTCDiscrete Mult i -Tone ) a^bHH^ ^ ^1^^.=-^ 

S^sl^ w]e ^o)j irfef <y^t> ^IJ:* 4^1^ ^-S^HHfe t^^H 

<19> vflE^ 7 ]^o\]X] HomePNA (Home Phoneline Networking Alliance)^ 7]^9\ ^ 

^^Hr A*}3- $1^. HomePNA^ 1998^1 lMbps^^ ^-g. g.^f>}$XJL, 

1999^1 lOMbps^ HomePNA 2.0 tM* K^*}^. 
<20> HomePNA aI^^^a^ £ \o\] ^X\Q u}$>± go] a} &) ^]}o)^(A t B, ---.EH 

o)l n}s} Ssfjf M-^ji, sefl<yp>4 ^^(CSMA, Carrier Sense 

Multiple Access)!- ^tr4. *fl\^ ^4, cflo]Ei ^ e} ^3Ha^1 o^^. 
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ofl 4# ^H^l ^S^-i- ^^W. °14 £°1 HomePNA^^Hfe- ^1 
^*>7l ^3*1 ^Hflo]^ g-o] cJ] 0 ]Ei ^.-g-g- *fl^ofl oj-s. 3 wj- 

<2i> HomePNA Ali^H^ ^aIs} aJj^ ^ sfl^-o. ^v-e^ <# t y*] D fl n e fl^p]-cf 

< 2 2> £ 2fe HomePNA Al^oflA]^ Hefl^ ^'OT. HomePNA Sefl^^r *fl\i ^ 

^tl- SE)^l-(Preamble) Sefl^ ;*)] °] (FRAME CTRL) ^4:(DA) 

^(SA) , ^7}1#2} SAl^T^q- 3°!^: C^olE^ ^H.^ 

z]ol* q-Efvfl^ Type/length 1 = * £^*Hr ^1^, tiHEi iE, ^ ^ %%4c ^ 
«!- FCSCFrame Check Sequence) ^= ^ CRCCCyclic Redundancy Check) fc, 5.^1 
<y ^^7> g| o] e| 1- ^/Klfe PAD(PADding) ZL^JL EOF ( End Of File) 

1- ^wlW. DA ^ = FCS ^Z-V}*)^ tftfH 5)1 ^(Ethernet packet)^- 

<23> Keflo] ^S<^H #7] ^Ej^-i; liL^M" <>1-§-sH ^ o| ^^t} . 52] 

#0) *fl« -S-^fl aJJi# ^^1^ « ^J±l- ^3*H, -^3*1 sfl^Hr 
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^3M^ ^9]^ q-T^^l ^Eflol^-i-^- x\s.o] ^Al^- ^7jl ^cf. itflol^ 
£ 31^^ ^ ^2 « 0 V^4 *flvg ^ilf ol^-sH *H ol E| 1- 

^1, HomePNA^i^H^ »fl =5fl^pl-tf ^fl^# *fl\i ^ 

<24> OFDM ^jl-^S. cj| o] b] # ^^-b OFDM H <H^ HomePNA a] ^ g ^-ftnfl*fl ifle 

*-id%3. -g^tJUH ^^Tfl^Cf. 4*H ^H^ 4# 

5-^ Sefl<y ^p-2:7> je^t OFDM^^r ^ofl ^7)^ 4^1: 

3.^ ^iL ^ £-¥ ^H^Tfl ^jl &tK 41 :M ^^r-i- 

S?"Sl*MS A]J17} *2f*V ^fl^l- ^ $1A£^ Cflo]Ei ^^-t!- ^iLS ^715}- 4 

<25> ^-^H 0FDM H o v ^ HomePNA Ali^Joj]^ s.^. a~ 3] o] a§ ofl a] ^ E) t-)] nj-g. 

<26> tt^, f 1 tHE^^- HomePNA aI^e^^a^ zl ^aj- ^.^ ^ u 
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^41- ^ ^1-71 ^ ^7>5. €-M-7fl ^cf. ^.elJl HomePNA A]i^oflA^ cf 

^^t}-. Ziofl 1^5}- ^Afl t]]o]Ei ^^ofl ^A^ ^*§S\^ Ez7)5[°\) ^ S7]^<g 

Al^lol 7^o]t^^\ t\)o]t] ^-g-^ %o]^7\) £4. ZL^E-S. HomePNA 

^tt ^ *U\t ^x$SLS- ^tilARH- -2-tH«ll= ^ JL^t}^ JL-&^±3. *fl 

5U"& H o^4 ^5fl°J ^S7j- ^^.sfTfl 4gcf. 

<27> OFDM Al^eflcflA]^ 5fl^ ^ 4*<HH SNR-i: <>l-§-£H €*fl4 

5-HH ^ ^-g-^ ^ tilE^. O)^ ^cf. tl]E<2f ojs.^^ 

^fl^l 2~157fl tilH ^o] 3.^ o_e_ 4*1^5. a^s]jL, o]s. 7$ 12^1^.3. 

<28> OFDM HWSl HomePNA ^li^^r -g-^tt ^s^^-* ^-g^fe 7}^ *\ ^ 

x\*}7}$\f% 12MHz<>l-#5} H^sj- cfl^ A>-g-^4-. SE^ HomePNA aI^ea^a^ ^fl^ 

*H7> 150 m ol^S ^ltb47l nfl^-ofl J1^4 tfl erf ofl A} <>} =L*1 VllE^)a 

^ofl 4^ a. 3*] tg)o} ^0.5. ^ee^ v|o] ^71)^4. 5E^ HomePNA 

*T 71^ Al^^oflA^ ^-Ol 7 0 >^*1 A^l-^ ^Jo] 
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^ €4. HomePNA Al^M^fe ^7]S)- 4^°1H ^ofl 

<29> i£t*)o1 °l^-^^>*>fe 7] #3 4^1^ OFDM^^I HomePNA ^"3*1 ^ 

OFDM 2i7}3[ ^-*fl ^H* ^€ £e)l°j2l ^fl^ofl 142} ^ 

<30> a. ^-t^ol o] s.j7^5>^ t}^. 7l#^ ^Tfl^ OFDM^S} HomePNA Al^oflA| 

^ 7 c)-3t> ^Jl^-I- #^*H ^SLl- #^l-fe *ll^Rr 

<31> #7] 7l#^ 4^11- °1^7l^^r, £ OFDM B ^2] ^ t|lE^oflA^ Aj- 7 ] ;£ tfl 

°fl 5a°H, (a) #7l z}- ^)o]^ofl t c ^sJ-Jl, AV 7 ] ^-c ,£Jro)] cfl-§-§>^ 

^t^Kr (b) 7>X|^ ^JEL tiJJl ^ ^-71 -S^l 

ii^.^J:oll cflsfl ^fl\|ofl ^-S-s>^ s.^. ^yq-o) OFDM 4J£3. ^Sj-JL, #7l 

OFDM ^71 H3]<?H ?i^§>^ #7fl; ^ (c) #7] ^jo]^ ^ 
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7] ^jMfl^Sl 9Q«]^# A oM ^ -=-3*1 itM^f 

Lijm-SHH, ^ ^ E^l °1 A d # -g^Hr ^Ofl 5d°H, ( a ) ^Eflol^oHA^ 

*R1^I ^ ^-3*1 i Ell °1 A A ^^1- 5L^f^ ^ iL, A o V 7l iEflol^o} 

*fl^ al^tV ^ ^ 31 i^Rr 

Al^^ji, ^fl^-g-o] ^l^* ^VM-^l OFDM ^31-^ A o v 7] 

#^1 iEflol^o.^ ^*Rr #711; ^ (d) #7] ^ElH^o. OFDM >gl;-§- 

^-^^>Z1 #71 ^-^fl^ **fl 3^ ^*fl^ 3*1« 3#*Kr #7111: X#$-g- 

*Vcf. £ 3^ a- i£t§°l ^-g-S)^ OFDM^-^l HomePNA S.*H1 cfltt #^-£ 0 14 

. S>1# v\d\] oj-s. HomePNA ^^l^MH QAM(Quadrature Amplitude Modulation) 

<3l5lcUlOO), ^/^^5}-¥-(S/P)(102), IFFT(103), ^/3 ^Sl-¥-(P/S)(103) , iLJ:^ ^ 
^^-(104), DAC(105) ^ ^11^^(106)* ^l*}:^. ^aI^a^ ^2^1^(111), 
ADCC112), S/PC113), liS^ ^M^f (114), FFT(116), ^A*r ^ (Frequency 
domain EQualizer, FEQ)(116), P/S(117) ^ QAM t\3.tf (118)1- ^1 
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<34> QAM ^lSCi(lOO)^ ^ a]E§|. QAM^S ^^sf Jl a] e %£.*f\ ttf 

e}- M-ary ^^4. S/P(101)fe- QAM <ffl5IcUl00)olH #^5]^ .31 ajE-s-o. ^ h]e 
1- X k S. ^^>Jl, IFFT(102)^ X k # A ^^4* °l-g-*M 4^- S^slfe a] 

<35> <^?}-A] 1> 

<36> i n-i 

x„=4_ Y*Xf P * M ' 0<n<N-l 

<37> <$7]X\, X n £r 4 -¥-^^^^1 HlSS^ ^iL<>11 4^ QAM ^#5-^ ^ A] 

^.o|t^ N^r -^fl^ 7fl^ol4. P/S(103)fe IFFT^ ^31 x n # 4 A 1 3! clH^S. ^Sj: 

^(cyclic prefix)!- ^^4. DAC(105)^- <>1 aJJiS ^^-s>ji, ^]lHi 

A i(106)^ %7] o\¥g.ZL ^sHr°fl ^H^i f-*}) #^4. 

Ajjri- Cfl^^tt^ Stt ^ o. -f-^H, ^-^S^oflfe ^ ^fl^ofl 3--^} 

^ ^7 r €4. ^Al^ofl^ ^ 2 nlAi(Hl)^ ^A}^o] ^4 ^4^4 ^-^tl: ^ 

5}- ^r^Hr* °l-§-*H nHl^l A Jlt 7l^cfl^ Ajjr^. ^^KH, ADC(112)xr 

o] oj-^rL ai^s. c^i§ Ajjg^ ^^-*}-cf. jiJiW ^lTl^-Ciu)^ Aj-7] 

iLZLT-Q-i: ^Tltt ^ljl y n -§: #^ar}jl, FFT(H5)^ ^-£#41- °]-g-*M 4^ 

^4 ^1 dH3 Y m ^ #3t!:4. 

<38> <^-*)-ai 2> 

r_= — , — jy„e 0<m<N- 1 



W7 



\7w 
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<40> FEQ(116)fe 31^1- <>l-§-*M -SM ^1 e)HeHl tfl*fl ^ Sfl ^T-§- Ji^jl, 

P/S(117)^r ^11- 2)1 QAM ^Sci(118)fe #^1^4 «1S s. 

3 M-ary cH^oL tfl t\ % a.^tflcf. FEQ(116)^ tH^S}- 

<4i> JE 4^ OFDM HomePNA-2. c 3 °fl Af-g-s]^, ^ofl tcj-g. cflo]Ej 4 

^^t 4eHH, £ 6£ a7ia| ^ H 0 >^ ^af -£3}*>7]$)t!- ^a. s 

71s}- ^ell°J ^Sl- 44\£4. 

<42> ^7l^ Sell^^r til c] » ^^*>7l ^ofl -§. o}^ ^Al^ofl 

(recognition) ^ £ A A^- ^ £3 ^€ S 43 -& #a}t=HH 

3 ^ #-g- #3 £1= <>l^(noise gain) $$3. tM§€4. 

^h^- ^h]#°ih ^ai^.o.s fc- sJ-Sls., <y^i -a*, £<a ai^s. ^si^ s 

a]#, nelJL ^ ^ ^-^^ofl tfl^ notify 

°IH 4J#°fl #*11 = €r>u|-^ OFDM ^# ^ 
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<45> AJ. 7 ] djojEi Sefloj, 7$^-$ ^3. S7jS> E.$\<£ ^ ^ U o V ^ ^3. 3L7ls]- H. 2fl <g -jr 

<46> ^ ^ -3.tr 3) °1 ^ I" ^t}7] ^ ^ ^ ^^1 1=H ^ £<H # 

HomePNA Ali^H ^^>fl ^ AAA^l %Q .2-^*)]H.7} t 

* 



<47> 



*1 iEflol^(^Ai^-)o.5. ^#t!r4. ^S-Sr QPSK1- <=>l-§-^H *>4^ OFDM ^ 



1-ofl 4^- &4 



<48> <^ 1> 





(constellation point) 


0,10,20--10n 


00 


1, 11,21, -10n+l 


*}-g-ol^ o&l 


2,12,22,-10n+2 


^-^o]^ w e 2&3 


3, 13,23,-10n+3 


^o]^ u E 4&5 


4,14,24,---10n+4 


^ol^- w e 6&7 


5,15,25,--10n+5 


#^1^ « S 8&9 


6,16,26,-10n+6 




7,17,27,-10n+7 


^--g-o ti h 12&13 


8,18,28,---10n+8 




9,19,29,-10n+9 


^-g-oj^ tile 16&17 



<49> 



<50> 



OFDM ^r^l^# A ^]°} A At 91 ±\ A 4^& 
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^o) 4^ ^*i4. 5&th ^ilieHHfe y]s ^ ^ai^-as. 

0 ^HS, ^l^H^r ^ ^ # #33- Aj^ 

notify § «1S ne)Jl a]H 3.13 ^ ^ 4^ ^^4. 

33i* ^-?Jt!:4. ^41 «ls 3.^ ^at °l-8-SM dl °1 b\ ^efl<y^§- ^-^^1- 

"2*1, #7151-, *H£ ofle^ 33^. ^(Cyclic 

Redundancy Check)!- ^*S*!:4. ^-ijifrfr ^41 #4 «1M 5.^ ^iLt- 7}*}JL 31 

°14» ^HSt!:4. #7l CRC 34 14 iEefl<y ^41 a] ofl^ 7 > SM^SH^, <r4! 

^EHH^ zfl^(NACK) *1*SJ-j1, #^14°H4^ °1# ^Bl*>7fl €4. 

^HH* ^3. 3^7}$c ^efl<^# 7-^*1-71 *W M# ji^*H #-5- 

4^ ^^4. HomePNA 7l^ ^vfl °l-g-^^ MlS^^- 

^ ^-°1^ 2LH(half duplex mode)S. 4^ ^ H o v ^= ^3.^1 

^ y o v ^ '^3. Si ^-^^^^ ^Sl^ 4 ^Eflol^oj ^A]5f 

46-15 



1020020044341 2002/11/5 

$&&3. 4H1 ^fl^b ##3.^ 7>^V 7>^-a]o> #-g-(Additive White Gaussian 

Noise), ^4^r (Radio Frequency Interference), 4€- *l a l^(ISDN, ADSL, 

VDSUS^-b^ ^^e^YSKself- Near End crossTalk, self -NEXT) 

*r*]*rfe ^-S-^r H-Br^ ^olcf. oji-^ HomePNA^) 7># <3«- ^ 
self-NEXTojcf. ZZ. o]^-^ HomePNA^ ^-f *fl^ ^ol7> 150m iM nfl^-ofl i2MHzo] 

^£-°14. °1 self— NEXT^I isf'EBj ^ psd nexi±. t±% ^4 ^ s^^x}. 

<52> <^t)-^j 3> 

<53> ff 

PSD NEX1 V)=SV)kJ \^ ) 06 

<54> ^7}*\, k N ^r NEXT #-g-^ ^ojji, n u tt *l-g-* r ^, S(f)^ sfl^ ^ *}^*\] 

^ 3^ ^£1- M-El-^rf. 5. 9^r ^-71 3^.5. 2.^*8 

€ NEXTS] S711- M-El-iflT^, NEXT^ ^ i^M^ H£f iS^Rr A^aji ^-ff- 

ofl rc)-&r self_NEXT^ <^ ^¥£Kforeign-NEXT)5. M-g- ^ 5Etr HomePNA ^ 

nfl 3^ 3dB^£^ nj-ifl ^(intra-network loss)^- ^7l] ^4- self-NEXT^) ^ 



O O 
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4. hKIeW ^Eflo]^^ o]z]^. ipsfo} <g^o. 37l | ulTllslJl u^c] 

NEXT^ wV^^^fl^ ^r^-olJL, HomePNA Aj^^oflA^ ^7} 5L 10-^1 

v}<% ^-ol 4 A]~g-*]-3]- u}«e]ci *}o]9) ^^S.S. inter-network 
path loss)^: JL^^fl^cf. v ££ ^S. *H^517}- wKlc^M ^5}^ 3^ 

£^ H!(f)4 ^r^^l^S. w}<?li:-H^ ^€^^1 $\H± ^^.S. A}-g-7^ # 

^^oii £ ^ 7 ]^i 3^ H 2 (f)« SB^tr ^H^d^o} 100ft^ 3dB 

^iw. i-^ ^/^^ ^ 5}^, #/^^i ^ 

^1^ ^*r^*r*rfe Sefl<y^ 3} OFDM 431-^, t£L ^Jls}- ^ajt^ 

<56> <^§Va1 4> • 

<57> M=N/d 
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<59> HomePNA ^-g-fMb JL444 ^#4 ^-il^cM: 4*H4 , € 

^44tt i 1H JE4£ 44 ^4, #^4 ^r4^ f c l- 7]^Sl3. ^ -f-grilS. 4^4 

4^4^ ^'cHl ^ ^H, -#4 444^ ^444 W€ €4 ^e)7ll 

5] c>| z}-zH M/27l)4 1-4 ^4. 



<eo> -^flM* wfl^t cfl JtH 4Jl4 £44^. 44 4^4 *fl# ^ 31 4 4 4 ^fl 

M/27fl4 <2^*Kr 444 ^-^>7fl 4^, ^fl^M 44 n tfl<*Hl i^esj \|o] a. 

44^ ^a.7V £^44 *fl4 =r &4 44. nel££ <& ^ 

tf^HHS- ^lAl ^o] 7j-^sl-7ll ^ ^4^r <3444 ^44 oj- 

^ d >^4. <r4^r ^44^ tt^Sl, 44 4%4 <14tl- 444 Y 

#^4 ^4^# ^444^ 1M3444S 44444 s44 &44 ti>4£ ^g- 

4 4^ 44S *r 5^4. 

4^ 3 44s£ 344. 

<62> <-^*H 5> 

<63> £),= { (fc mod rf)==£>SjV}, £<iV/2 

^{(Ar mod «/)== SS7V}, k>N/2, i=l,-~M/2 

<64> 444, DSN(Desti nation Station Node umber)^: =^4# ii= SSN(Source 
station Node number)^ ^44 icE. ^J:44. 

<65> $t*&& ^4^4 4-5- 44 &<>} ^r44 1 Rt ^44 4^44. 

<66> <^-$}-Al 6> 
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1 ' / ^ D-tone > k lS k<M2 

I & S-tone > k tS k>N/2 

\ O , others 



<68> a\)Wr ^o] t HomePNA Al^ofl^ ^ tfl i-H ^7> 257MZ., A>-g-f- ^ o}^ 



o 



^ 4 ^^H #^x]o] 2571] a] Jf*fl\i ^7] 3. ^ ^«V^. 

£]J7 X\o}Z,7\ €" IFFT1- AHJ-«MN°1 Aj^^^oflA-] t}-g- ^ O.S. X^fe ^ nfl ^ 

tfl ^5 *i^4 ti] (Peak- to-Average power Ratio, PAR)7> ^ 
<70> <^*)-^] 7> 

^ . „ , peak power „, 

PAR=101og 10 (— 

average power 

<72> o]§ sfl^M^sfl -g- ^^a-^ QPSKCQuadrature Phase Shift Keying) aJ^ A> 

-§-*H ^4 3" 1-44 Atf-g: ^V^^^Tfl 0, ;r/2, n, 3^/2^ 3 

<73> <^*H 8> 



<74> ^ r 0, k*S,orD p 0<£<256 



(k mod 4) 



<75> ^-71^ yf4 ^-Ajs)^ o]^ s.£. _£i=. ^ ^ 

5Hr4. ^ 4^-4 £4. OFDM a]^*IM >^ojA£cq ~^o\] 45} ^€ 

<?]Al ^*fl cfl^^ A>^f£.^ <£a1 ^o}7]7] nfl^-a]] ^fl^ 
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4 <S1M €" ^-f ^4 ^-J0 5.n> A]^.o] ^^ol ^-g-ofl 7£#f;}7] 

4 o]a} ^.o. s OFDM ^ 1:31 *l?H a1€^4 -^H^tA 

S)5L-^ A]Jr ^ 4^- ^4 £o] ^Sl^o^cf. 
<76> <^«}-Al g> 

<77> „ _ . 

X " \ M X " 

"<78> <^7W, M£r 444 i^=»l:M W^fe -f^Sl ^, N£: ^#^44 

^r, 4 -¥-iJV*43 t±3L, ^, IFFT€ Aj^ofl ^ He)^7j- Aljr 

44. 

AjS ^^5}£S ^4 ^-5-°)l 4*fl #?]*ti^4. 

<80> #^<£-g- *fl4^- ^Eflo]^o))^^ Ajjr^ FFTfV ^MA^H^I A}Jr 

H711- ^j§H ^AJt£o] «.til^4 oj<*4 ^A]r}-o} -^-^4 3717} M/2 

7fl4 ^Mimi- ^#tb4. ^^H^r « 4^1- A]Jr£] 37l7> Cf 5 US. ^ 

3.7)2) oj^All- A]~g-£}x] ?> 51 Zj- ^ti]-£4 3711" 7f*l JjLjfl^ M/27fl^ 

« ^34^ -f-^Tfl <?14 5* *r &4. 3#€ ^-tiV^4°1] *l)#*Kr 

<81> <^*f-i1 1Q> 

<82> tH ti^G?,)-*, mod rf, /= I,-, M/2 
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<83> 



<84> 



7]- S-fM- o]# ^ o^cf. o] ^-o £££ ^7> 7># ^ iiH #3L7\ iEfl 

o]a^o.5. £Jl# f-sfl ^Ai^-i- <?1^*1:4. t^I^EM- afi^ M-H 

*i ^Bflo]Ais-o. Ai^cq ^Ai-t- ^§4. #714 -g-n^ ^ <y^i 

#^ Cg^oflA-l i^-^Sl- %%-5}<^ 

oil « ^7ls|- Sf^oflA^ FEQS] Tll^ S tg A|^ ^ £ 12±r 

<#7]i& H>5|- °]Al ^ ^#^r CflojEi ^Jrjr). 2}-*<H tfl^ «£o]4. S.A] £ 

wHl ^ ^SS^-b] 3#fVtK 800^711), 2* ell^S-^ 

^ SEl^l- ^7l*]-JL(801^:^), FFT1- ^s}°l Aj^cf^S. #^ t!: 4(802^711) . # 

3€ 3^*11 4] ^(803^711), ^Eflo]Xjo| TsKJo} ^Eflol^o]^]^. 

^(813^^1), #71 800^- Till- 4*1 ^$4. ^-^^1 ^Bflol^o] 7>A]olig 

c-llclBl^Ei #^1 ielM^# 01^^(804^-711), FEQ^l 711^ * tile S.^ ^ 
Ji* 4^ 3#tW805, 806^:711). #7l SOS^tIHIa^ ^^^fl Ai^ol -^7} 805# 

TfloflA-l FEQ Tfl^l- <>l-g-£H ^§)-sl-ji(815^:7ll), #7l 806#t!Ha-1 3^ b]e 

3.^ ^H* <>l-§-*M ^S3^«l:4(816^:7ll). 
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4^ °] — 



34 ulM^sf o]s. ^ifl- ^sl-ji, h]hs»)- o]-s.^ tii- ^MA^ #4^4. 
£ a]^ Xn ^- x k ^ QPSK ^1:* o]-g-s}ji ^71 7}4-b ^7}^°} 

^7) N^r <344 5fl^ 711^ p n 4 7^1^ 37^ ^Tfl -S3 ^^EHH # 

^£ M^7\ *m-ir *4*H 4^8- ^4 ^£4. 

<88> <^?j-Al H> 

<89> y„=x„*p„+u n 

<90> o^H, Un £ Xn 3}- ^V^ol 7 >^ #^-<>14. 

<91> tHI^IS^ A]^o} *flV| ^ A>o]o| ^.=.^13171- ^}±7} 4i 



*}ir *m -§-#4 ^3*1 p -& ^Rr 3J°H, -SJHlJl e n fe 4^- 44 £4 ^4 



?14. 



<92> <^*j-A] 12> 



<93> e„=y„-p„*x„ 



<94> o}7H X n ^r N ^-&4 ^7)^ ^7]3<?} ^IJl^^- FFT^l 4*fl \ N 

^7l^-<t> ^7]^o] Ai^ 7 > ^cf. Al^Vcg^ Aljr y ni x n> P«, p n , u n , e n «fl « ^4^r 
c§<^ Yra , P m , U m , ^14 Aj-7] ^^HH X 

4^S- 44 £4. 

<95> <^tj-^l 13> 



«*> YA P m +U, 



m 
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<97> ^-71 122} ^ ^^oflA-l^ ^ 4 

<98> <^<£VAl 

<99> £• y f . x m=0, -,N 



<ioo> ^-fRO^o] ^^^^.^>(Mean Squre Error, MSE)7V z\±7} S}^ « 

<102> <^4VA1 15> 
<103> ^ , l v 



<104> ^7)^, L^" ^1" T°14. 

<105> ^414]Jl^ ^^IJl^t 4^" ^4 S^S]^, Yi ;B1 ^r 4J-i-°iH m 

<106> <^«]-^j 16> 

<107> Y lm =X Km ■ P m +C/, >m 

<108> ^71 16# ^"71 15^1 tfi^r^, ^oiH ^^^V 
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<109> <^*j-^ 17> 



<110> , L TJ 

p =p +iy 



<111> ^7} 17 4-8-^4 £0] ^o^^icf. 

<112> <^*V-A1 18> 
<113> , l u 

A _ j_ V ^ 



<114> v- _IYl^ yB '" , , 

<^7)*} X !>m ^- S7l# 7}X)±r X'^-We ^ £^$4. 

<115> *fl\t-g-#7|l^# ^, ^ -^fl^H^ ^I^IM ±^ 4£- 7)1^0; 

<116> <^«>^i ig> 

<117> E m =Y- f • X=\ ■ X+U m 

m *n m m tn m rn 



<118> #7) 19°lH ^^IJl^ MSE^r ^ ^(L)7> #7}^^- #^>7fls} 

4. 

<119> « ^4 -i-A]^ ^ ^O.^, ^l^l^H ^ -§-#^ 

44^4. 
<120> <^^-^i 20> 
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<121> - 2 . l v 



2 



<122> Zj- Jfsfl^ofl^ ^fl^ ^aj. ^ofl o^Sfl 7)]AVS]^r A]^cfl ^Wl(SNR) 

<123> <^«V^1 21> 



<124> . | f ,2 



SNR = 



m * 2 



<125> <£°]*± SNR# °l-g-§H ^eflt, ^, 10e-7 «1 e.$.^-§-(BER)-§- ^SVE.- 

mSH -^fl^l 4^§- ^4 til^S 
<126> <^*|-^i 22> 

<127> 5A^ m E J P J 2 

fe m =log 2 (l+— SNR m = m A " , r =9.8+ 7m - 7 , 



BER^g- 10" 7 ^- SNR-gap°M, -^-JlS}- coding gain) 

<129> o]<2}- OFDM ^ OFDM ^-t^l -^1-^71 -§-<?> # # «1S 



<130> <^^vai 23> 



<131> # 

= • b 

cp 
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<132> o}7H, B^r *}-%-f*$= cfl«^-ol^ ( N CP ^ S.^^ M-E^t}. 

5" ^^>7> #i*>7j]€4. HomePNA A]^oflA^ ig*. AJ-i-g- ol-g-^H ^-fr £ 

^k^h^ 4^0] ^efl<y A>-g.6)] 4« o_^*iih4 ?j ^7i^i<a *i#<>] 

^^>cf. HomePNA a]^^ 7 ^iflfi) 7] 7]!- <S^«|-:e.3. r^H^ a>o]^ z]o] 

7} QxlQJL #-g-£ self-NEXT7> 7HV <g^-g- ^7] ufl-g-ofl, -g. ^oflA^ ^ -g-A^ 

^ self-NEXT^I s]«V ^3*13 s§5 ^*V«- ^H-i- °l-g-«H #^ A m *r 

h o VA1^- eh ^-4 ^v 7 ] s. 91- #2:s>ig S elf-NEXT^ 3.7}^ ^^7} 7]*}^ ^7}-5}x) 
^ 12-30 MHz tfl^AHo)]^ &7}*&°) 3.*]®°} 4dB°]s}<3] ^o]f £.0)1% t Jf^^ #-g- 
irfjE^o^ ^7} a^]^^ <£ ^ 4 ^ 

3*13 ^5 ^a># efll °)*}3. #±*\?)7) AflS ^ ^ WA^o)] A]~g-£]^ 

-9* ^-4 3 A Jl-§- €^-S*14. neflAi ^flvgofl cfl^fl n JjMfl^ 

^Aj^4 j^t} 37]^ ^ o]^o.s^ -»MI^ sg5 

^^.1- ^7>s o]^-s>^ «fl^- JMi]\i<2l ^8*13 ^Ma># #^2] ^ 014. 

l-S.^ L/107H3 ^1-^ ^^-o)] 107flSl ^7>S ol-g-^- ^ 01 
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^ *H ^ ^4 ^oi ^ 5^4. 

<134> <^4}-ai 24> 



<135> 



(/+l)£r-l 
~ AT - 2 



<136> 



ej£ cf^- ^4 ^o] ifl^ ^fl^H ^*}7fl o).g.^4. 



<137> 25> 



<138> 



7V,= 



N 0 , 0<k< — -l 
~ N , 2N , 



<139> s. 13^- ^.j. ol-g-^H 4 ^Mfl^H M€ 3^-§- 47fl^ tfl«_o 

3. upf<H ZLf-^S. ^-S- S^l^r 



<140> 



o o 



^^^.S. -^H^H^ SNR-i: Tti^j-ZL, Rate-adaptive loading criterion 



Margin-adaptive loading criterion^ t^ft *r-g-*H ^ -^fl^H 



<141> 3=^5} ti]E^- o]^- ^^.71- ^S^Ml t^l^AS 



^*<H ^-S.*>^. HomePNA 3 ^gtf ^fl^^- -2^s)-*l&JL *fl\| ^-§- f-*fl 
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^ y o V ^ ^af *SflA4"b ^ ^ <#o} #^o] o]=<^^^l ^rO_HJL 

^ -8-^^ ^-^^4^ -f^l3.£^- ^Ht ^, -r^fl^ snr-H- 

*flVi°l ^^H^ til^sq- ol^. ^| HBj.5^1 ^A]tf Qticf 1^ Al^g. ol-g-sM 

<i43> ^^HcHH ^at ^«fl sl^fe- HH^l* ^^>7fl ^ 

it^€ ^HH* ^a^l tfl$ #7j*l «-^^ ^Al^sf ^-^s>7fl <£4°>*1-H 

5- ^^H^r 7 0 >7j^ -^flV^] cfl^ T^S. Olcf. Cl-i- <j>^ ^ 

ofl^^r Notify ^-t- A>-g-^4. Notify ^ ^^cMH ^fl^S] ^ 

i^l-JL Sl^, Notify 4€^7l^«B^^- ^-^fl^oflA^ ^ 

-8: <M!*H -"Ml^-a: 3#*Kr u o v ^# °l-§-t!-4. ^4 JMI^ °)— 
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-S3 «1S 5.^ ^J±» Tfltfl^. 4^^- =r % 

* -S3€4. HomePNA ^l^^^Mfe Notify^ 0 1-§-tt -"MlHi 4*H1 tfl$ ^iL 

^ # o^e} ^Jil- ^ 9X1= ^^7fl^4. <d^€ 

£ 14^1 H4€ 44 ^o] *fl^ i^jE^ol ^4 RFI 4^°ll ^ 

^ f.4 <^^o_ s <£^*]o.5. *I^sH ^ ?fl4 aft *gAjtb4. ze]£S -g- H B V 

*r4l<cMH Jf*im# ^f- ^4&:a, ^ 

4 A] ^ Jf£-JZf 1- Jf^-ofl #1- ZHl 44 € -B-7l^«y ol^-i; 7>4 

3flBiA5. ^^iL5.*) Notify ^- ^1-^1 Al^l^^oHA-1 ojo^ 3. Ajjr-g. 7 }£ ^ ^ 

^ ^"1-^ #°laL f ^l^H Notify 3# -£.ff-« #<a ^ &4. £ 15^ ^ 
ofl 44 Notify !--§: ^^Kr ^11- 3H4. »H 4^, 7 o v ?itl- 

^-^^ af2] sfl^i^: 44«-,g-ofl 2 7fl^l -^fll ^7)5. 37fl£] ^# ^Ji, # -^-^-^ 1 

7flS] Jf*flV| ^7lS. 37fl^) ^-i- ^Tfl ^4. °1 ^-f 3 *g^*Rr 2)4: 4*fl^4 7fl 
87flol4. 8711 ol^l-Sl Jf^S. ZLf-O] Tg-o^ ^4 «-^^ofl sfl^H 

<144> <S^0i£HHb ^^H14 Q^tg: ^-sfl Notify ^- ^#^r ^14^31 

, °1 ufl Notify €-4 Ais)Ajoi^ ^^o. 4^-4 ^ ^7ll# 4 4 Til 44. % 

21- ^fl^M Aj^oj ^X]o) s^*}- *J--g- 5g-g- ol-g-SH 

SNR^- Tfl^JL, SNR^l o]7^1^ °1a o >o] -^4^ 2j#^4. 2j#4 ^fl^-g- ^> v 

71 5L 154 44-°^. ^V^H ^^^o.S Jf *fl^4 4^11- ^r^5M4. # 
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Q\ sflEi %X[3.?£ ^ <&5L 4Hi€ €°ll ^*fl ^ ^*tiSU^r ^fS] sllfl 3*} 

<i45> <*w 0 Hg: = «g 4| fe- *i^>€ ^^atl: ^MB^S] flA] 7>^1 Notify S-^Hl 

e ^4 o]s. ^-i- 144^4. a]E 4 tilE ; o]s.^^ 12H]MS. M€ ^ S^U, 

^-44 w-^^oil tfl*fl Si^D: ^-S- 2 ! a7lfe 24°l-&7l- ^4. 

[^2] Jl41 

<146> ^ofl trj-s.nl, ar].q-£] nfl^l- -g-frS)-^ i^o^^} d]o]fc) A]Jl^ 

# ^ ^ OFDM ^1:1- -=-3*1 i*M^ ^| ^#f-o.5.M) 2.E. iEflo]^ 

*1# wpp-^ 4^ 48 4 *H+4 H. efl °J -i: °l-8-*H 1^^: ^ &4. 

<147> tijES*). o]s. 3^ ^^0.3.*) 2,71 SHI ^7l *l<?!^7i-g- #<H ^ $14. 

o] ^-f Al^Efl^^ ^^.^ol l6NtilEola 3/4N^M1Hi«1H 24^4 ^iLl- ^ 

W]E<4 oi^. ^^S. ^^cfl 11^^0)1$ f-g-5>4. 01^ ^.<y^ ^°1H Hi 

4*11 7>^7l- ^(adSLH 516^1-^- °l-§-*Kr ^-?-iL4 3£ -8-^ 
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<148> cf<^^. HomePNA ^t!r ^ 4^ ^fl^-t- #^*> 

5.3. ADSL^ ^-f^^ cfl^o) «-tiV^i4^- ^ 2-€- tfl^fl tfl^-fc 
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1] 

OFDM ##£) * 1-11^^0)]^ #7} # t)UM-§- ^#5}^ z}- sefl<y^ 

(a) #7] Zj- ^Eflol^ofl ^.c ^jr-l- ^a^Jl, #7l ^ = «UL^1 tfl-g-^Hr 

M ^fl^l tH-g-^Rr ^VM-^ OFDM 43 ^Sj-jl, #7l OFDM #?1 ^ 

(c) #71 #t*l ^<q^- ^Efloj^s-o. ^> 7] sel]<y o.s^-e-1 #7l ^ 

^^}JL, #71 SO.^^Ei Wol^l #7l ^«2| ol-g-^M i^L^JL* &rQZ\ 

<*\ #7l #^1 ^ ^H^-fr <y^5>fe ^Tfll- i^-*hfr ^^*S5}^ ^ uijE 

2] 

Ai*M 5d<^, #71 (a)#7HM 4 #3L6\] f-^si^ -^fl^sl ^ 

#*fl ^rl- #7l ^ 1-11 21 2r.= ^S. M-^ ^oj^. ^^]o S 5^ ^ til 

S^ollA-1 iEflol/^^- o]Al^ ^ 

[^T 1 * 3] 

^1%H1 5^1, ^-71 (a)#3HH ^fl^o] ig-^o. 

4# 
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£>,= {(£ mod d)==DSN}, k<NI1 

S' f = { (k mod d)== SSN}, k>N/2, /=1,—,M72 

<*)7H , N-B- ^tiV^ixfS] ^, DSN-cr ^Eflo]^o] i-c SSN o. - 

4] 

aflllH (b)#7lHH OFDM ^7} S3l<y^ n Jl ^*l*Rr 

I^^J" 5] 

[%^*cf- 6] 
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fc ( 0^ k=s i orD » Qk^ Pn/2 U ^ $ #,P=(k mod 4) 

8] 

I^t 1 * 9] 

*)]8%M] 5^*1, 

[^H- 10] 
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^-xr OFDM ^1-^ #7) <±3L 



11] 

5£^-^ ^efl^* #31; 

(c) -*7l 42-3*1 ^3H A d£r M€ ^#3, ^ ^7l ^ ^ 



-i- ol-g-^H ^^^-t-l: ^^*>jl, #«!^ ^Mflii#3l ^ *1 ^ Ji* OFDM ^-1-3. 
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(d) i3M4i£ <#7) OFDM -gg-fe ^rQ*}JL #7} Jf*fl^ 

12] 



13] 

^111%H1 floH, (a)#7l]3 ^ ^-g- #3^r 

QPSIH *>M-2] OFDM ^#3. #7l Hell^ofl ^e)^ ^ o.^.*)- 

^ * UllE^oflA^ ^3 ^ 

[^nMfr 14] 

^lll^Hl Sl^H, A o V 7 ] (b)^^l^ ^ ^ ipOgO. 
(1+1)" -1 

*/=7T S a w , /=0, »,G-1 

G 
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[^*J- 151 
161 

31; 

#7fl; 

[^T 1 * 17] 
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#7} ZLf-^ a] 44 § ««ofl ^-g- >&Jo^ ^-71 OFDM ^*Kr ^ 

18] 

19] 

^ll^Ml 9X°}*), #7) (c)^r^l^ 

til oiiA-^ %a ^3} 

20] 

y^U9^M ^^H, ^71 a]E ^ 

^7} Al^tfl^HH- oj^oi 



6 m =log 2 (l+— SNR m = y ; 2 , r =9.8+ 7m - Y( 

a, 
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10 -7o. n]-^ Al7l - SNR-gap°H, ym £ ^-5- 4*1, v ^ Jisf °1 ^(coding gain), 
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